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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS: 

Claims 1-15 (canceled). 

Claim 16 (currently amended): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second balanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; 

a first surface acoustic wave filter section including first to third IDTs arranged 
along a surface acoustic wave propagating direction on the piezoelectric substrate, one 
of the second IDT disposed in a center and the first and third IDTs disposed on both 
sides of the second IDT being connected to the unbalanced terminal, and the other of 
the first and third IDTs and the second IDT being connected to the first balanced 
terminal; and 

a second surface acoustic wave filter section including first to third IDTs arranged 
in the surface acoustic wave propagating direction on the piezoelectric substrate, one of 
the second IDT disposed in a center and the first and third IDTs disposed on both sides 
of the second IDT being connected to the unbalanced terminal, one of the first and third 
IDTs and the second IDT being connected to the second balanced terminal, and the 
second surface acoustic wave filter section having a phase of an output signal to an 
input signal different by about 180 degrees with respect to the first surface acoustic 
wave filter section; wherein 

in the first and second surface acoustic wave filter sections, in a pair of IDTs 
adjacent to each other with a gap interposed therebetween in the surface acoustic wave 
propagating direction, a section where a cycle of a portion of electrode fingers including 
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an electrode finger facing the gap is less than a cycle of electrode fingers of a main 
portion of the IDT is set as a narrow pitch electrode finger section; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
IDT connected to the unbalanced terminal of the first and second surface acoustic wave 
filter sections is PI , an electrode finger pitch of the narrow pitch electrode finger section 
of the IDT connected to the balanced terminal is P2, the number of electrode fingers of 
the p i tch ele ctrod e f i ng e r s e ct i on e xc e pt for th e narrow p i tch ele ctrod e f i ng e r 
seetle ftmain portion of the IDT connected to the unbalanced terminal of the first and 
second surface acoustic wave filter sections is K1 , and the number of electrode fingers 
of the p i tch ele ctrod e f i ng e r s e ct i on e xc e pt for th e narrow p i tch ele ctrod e f i ng e r 
seetio fimain portion of the IDT connected to the balanced terminal is K2, the following 
relationships: 

P1>P2; and 

1.12<K1/K2<1.65 
are satisfied. 

Claim 17 (previously presented): The balanced-type surface acoustic wave filters 
according to Claim 16, wherein when a metallization ratio in the first and second surface 
acoustic wave filter sections is d and an electrode finger cross width is W, 67.4 
?il<W/d<74.3 k\ (where ^1 denotes a wavelength of the IDT) is satisfied. 

Claim 18 (currently amended): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second balanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; 

a first surface acoustic wave filter section including first to third IDTs arranged 
along a surface acoustic wave propagating direction on the piezoelectric substrate, one 
of the second IDT disposed in a center and the first and third IDTs disposed on both 
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sides of the second IDT being connected to the unbalanced terminal, and the other of 
the first and third IDTs and the second IDT being connected to the first balance 
terminal; and 

a second surface acoustic wave filter section including first to third IDTs arranged 
in the surface acoustic wave propagating direction on the piezoelectric substrate, one of 
the second IDT disposed in a center and the first and third IDTs disposed on both sides 
of the second IDT being connected to the unbalanced terminal, the other of the first and 
third IDTs and the second IDT being connected to the second balanced terminal, and 
the second surface acoustic wave filter section having a phase of an output signal to an 
input signal different by about 180 degrees with respect to the first surface acoustic 
wave filter section; wherein 

in the first and second surface acoustic wave filter sections, in a pair of IDTs 
adjacent to each other with a gap interposed therebetween in the surface acoustic wave 
propagating direction, a section where a cycle of a portion of electrode fingers including 
an electrode finger facing the gap is less than a cycle of electrode fingers of a main 
portion of the IDT is set as a narrow pitch electrode finger section; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
IDT connected to the unbalanced terminal of the first and second surface acoustic wave 
filter sections is PI , an electrode finger pitch of the narrow pitch electrode finger section 
of the IDT connected to the balanced terminal is P2, the number of electrode fingers of 
the p i tch ele ctrod e f i nger s e ct i on e xc e pt for th e narrow p i tch ele ctrod e f i ng e r 
seetie flmain portion of the IDT connected to the unbalanced terminal of the first and 
second surface acoustic wave filter sections is K1 , the number of electrode fingers of 
the p i tch ele ctrod e f i ng e r s e ct i on e xc e pt for th e narrow p i tch ele ctrod e f i ng e r 
s e ct i on main portion of the IDT connected to the balanced terminal is K2, the number of 
electrode fingers of the narrow pitch electrode finger section of the IDT connected to the 
unbalanced terminal of the first and second surface acoustic wave filter sections is K1 n, 
and the number of electrode fingers of the narrow pitch electrode finger section of the 
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IDT connected to the balanced terminal is K2n, the following relationships: 

P1>P2; 

K1n=K2n;and 

1.12<K1/K2<1.65 
are satisfied. 

Claim 19 (previously presented): The balanced-type surface acoustic wave filters 
according to Claim 18, wherein when a metallization ratio in the first and second surface 
acoustic wave filter sections is d and an electrode finger cross width is W, 67.4 
>,l<W/d<74.3 X\ (where X\ denotes a wavelength of the IDT) is satisfied. 

Claim 20 (currently amended): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second unbalanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; and 

first to third IDTs arranged in a surface acoustic wave propagating direction on 
the piezoelectric substrate; wherein 

the second IDT is connected to the unbalanced terminal and the first and third 
IDTs disposed on both sides of the second IDT are respectively connected to the first 
and second balanced terminals; 

in an area where the first to third IDTs are adjacent one another, the respective 
IDTs have narrow pitch electrode finger sections and an electrode finger pitch of the 
narrow pitch electrode finger section is_less than an electrode finger pitch of a main 
portion of th e p i tch ele ctrode f i ng e r s e ct i on of the respective ID T prov i d e d w i th narrow 
p i tch ele ctrod e fing e rs ; 

a phase of the first IDT is reversed by about 180 degrees with respect to a phase 
of the third IDT; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
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second IDT located is set as PI, an electrode finger pitch of the narrow pitch electrode 
finger section of the first and third IDTs is P2, the number of electrode fingers of the 
p i tch ele ctrode f i ng e r s e ct i on e xc e pt for th e narrow p i tch ele ctrode finger sect i on main 
portion of the second IDT is K1 , and the number of electrode fingers of the pitel=f 
ele ctrod e f i ng e r s e ct i on e xc e pt for th e narrow p i tch e l e ctrod e f i ng e r s e ct i on main portion 
of the first and third IDTs is K2, the following relationships: 

P1>P2; and 

1.12<K1/K2<1.65 
are satisfied. 

Claim 21 (previously presented): The balanced-type surface acoustic wave filters 
according to Claim 20, wherein when a metallization ratio in the first to third IDTs is d 
and an electrode finger cross width is W, 134.8 XI<W/d<148.6 X\ (where k\ denotes a 
wavelength of the IDT) is satisfied. 

Claim 22 (currently amended): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second tmbalanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; and 

first to third IDTs arranged in a surface acoustic wave propagating direction on 
the piezoelectric substrate; wherein 

the second IDT is connected to the unbalanced terminal and the first and third 
IDTs disposed on both sides of the second IDT are respectively connected to the first 
and second balanced terminals; 

in an area where the first to third IDTs are adjacent one another, the respective 
IDTs have narrow pitch electrode finger sections and an electrode finger pitch of the 
narrow pitch electrode finger section is less than an electrode finger pitch of a main 
portion of the p i tch o l octrodo f i nger ooct i on of the respective ID T prov i ded w i th narrow 
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pitch oloctrodo f i ngoro ; 

a phase of the first IDT is reversed by about 180 degrees with respect to a phase 
of the third IDT; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
second IDT located in the center is PI , an electrode finger pitch of the narrow pitch 
electrode finger section of the first and third IDTs is P2, the number of electrode fingers 
of the p i tch ele ctrod e f i ng e r s e ction e xc e pt for th e narrow p i tch ele ctrod e f i ng e r 
seetle ftmain portion of the second IDT is K1 , the number of electrode fingers of the pitel^ 
o l octrodo finger sect i on oxcopt for the narrow p i tch o l octrodo f i nger soct i on main portion 
of the first and third IDTs is K2, the number of electrode fingers of the narrow pitch 
electrode finger section of the second IDT is K1 n, the number of electrode fingers of the 
narrow pitch electrode finger section of the first and third IDTs is K2n, the following 
relationships: 

P1>P2; 

K1n=K2n;and 

1.12<K1/K2<1.65 
are satisfied. 

Claim 23 (previously presented): The balanced-type surface acoustic wave filters 
according to Claim 22, wherein when a metallization ratio in the first to third IDTs is d 
and an electrode finger cross width is W, 134.8 >-l<W/d<148.6 'k\ (where X\ denotes a 
wavelength of the IDT) is satisfied. 

Claim 24 (currently amended): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second balanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; and 

first to third IDTs arranged in a surface acoustic wave propagating direction on 
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the piezoelectric substrate; wherein 

the first and third IDTs disposed on both sides in a surface acoustic wave 
propagating direction are connected to the unbalanced terminal; 

the second IDT includes first and second IDT sections divided in the surface 
acoustic wave propagating direction, the first and second IDT sections are respectively 
electrically connected to the first and second balanced signal terminals, and the first to 
third IDTs are arranged such that a phase of a signal emanating from the unbalanced 
terminal to the first balanced signal terminal is reversed by about 180 degrees with 
respect to a phase of a signal emanating from the unbalanced terminal to the second 
balanced signal terminal; 

in an area where the first to third IDTs are adjacent one another in the surface 
acoustic wave propagating direction with a gap interposed therebetween, a plurality of 
electrode fingers near the gap correspond to a narrow pitch electrode finger section 
where a pitch of the electrode fingers is relatively small; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
first and third IDTs connected to the unbalanced signal terminal is PI, an electrode 
finger pitch of the narrow pitch electrode finger section of the second IDT whose first 
and second IDT sections are respectively connected to the first and second balanced 
signal terminal is P2, the number of electrode fingers of th e p i tch an electrode finger 
section e xc e pt for excluding the narrow pitch electrode finger section of the first and 
third IDTs is K1 , and the number of electrode fingers of th e p i tch an electrode finger 
section except fo r excluding the narrow pitch electrode finger section of the second IDT 
is K2, the following relationships: 

P1>P2; and 

1.12<K1/K2<1.65 
are satisfied. 

Claim 25 (previously presented): The balanced-type surface acoustic wave filters 



Application No. 10/595,383 
June 10, 2008 

Reply to the Office Action dated April 17, 2008 
Page 9 of 14 

according to Claim 24, wherein when a metallization in the first to third IDTs is d and an 
electrode finger cross width is W, 134.8 >-l<W/d<148.6 X\ (where X\ denotes a 
wavelength of the IDT) is satisfied. 

Claim 26 (currently amended): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second balanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; and 

first to third IDTs arranged in a surface acoustic wave propagating direction on 
the piezoelectric substrate; wherein 

the first and third IDTs disposed on both the sides in a surface acoustic wave 
propagating direction are connected to the unbalanced terminal; 

the second IDT includes first and second IDT sections divided in the surface 
acoustic wave propagating direction, the first and second IDT sections are respectively 
electrically connected to the first and second balanced signal terminals, and the first to 
third IDTs are arranged such that a phase of a signal emanating from the unbalanced 
terminal to the first balanced signal terminal reversed by about 180 degrees with 
respect to a phase of a signal emanating from the unbalanced terminal to the second 
balanced signal terminal; and 

in an area where the first to third IDTs are adjacent one another in the surface 
acoustic wave propagating direction with a gap interposed therebetween, a plurality of 
electrode fingers near the gap correspond to a narrow pitch electrode finger section 
where a pitch of the electrode fingers is relatively small, and when an electrode finger 
pitch of the narrow pitch electrode finger section of the first and third IDTs connected to 
the unbalanced signal terminal is PI , an electrode finger pitch of the narrow pitch 
electrode finger section of the second IDT whose first and second IDT sections are 
respectively connected to the first and second balanced signal terminal is P2, the 
number of electrode fingers of the p i tch an electrode finger section except fo r excludinq 
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the narrow pitch electrode finger section of the first and third IDTs is K1 , the number of 
electrode fingers of the p i tch an electrode finger section e xc e pt fo r excludinq the narrow 
pitch electrode finger section of the second IDT is K2, the number of electrode fingers of 
the narrow pitch electrode finger section of the first and third IDTs is Kin, and the 
number of electrode fingers of the narrow pitch electrode finger section of the second 
IDT is K2n, the following relationships: 

P1>P2; 

K1n=K2n;and 

1.12<K1/K2<1.65 
are satisfied. 

Claim 27 (previously presented): The balanced-type surface acoustic wave filters 
according to Claim 26, wherein when a metallization in the first to third IDTs is d and an 
electrode finger cross width is W, 134.8 >-l<W/d<148.6 X\ (where X\ denotes a 
wavelength of the IDT) is satisfied. 

Claim 28 (previously presented): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second balanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; 

a first surface acoustic wave filter section including first to third IDTs arranged 
along a surface acoustic wave propagating direction on the piezoelectric substrate, one 
of the second IDT disposed in a center or the first and third IDTs disposed on both sides 
of the second IDT being connected to the unbalanced terminal, and the other of the first 
and third IDTs and the second IDT being connected to the first balanced terminal; and 

a second surface acoustic wave filter section including first to third IDTs arranged 
in the surface acoustic wave propagating direction on the piezoelectric substrate, one of 
the second IDT disposed in a center or the first and third IDTs disposed on both sides of 
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the second IDT being connected to the unbalanced terminal, the other of the first and 
third IDTs and the second IDT being connected to the second balanced terminal, and 
the second surface acoustic wave filter section having a phase of an output signal to an 
input signal different by about 180 degrees with respect to the first surface acoustic 
wave filter section; wherein 

in the first and second surface acoustic wave filter sections, in a pair of IDTs 
adjacent to each other with a gap interposed therebetween in the surface acoustic wave 
propagating direction, a section where a cycle of a portion of electrode fingers including 
an electrode finger facing the gap is less than a cycle of electrode fingers of a main 
portion of the IDT is set as a narrow pitch electrode finger section; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
IDT connected to the unbalanced terminal of the first and second surface acoustic wave 
filter sections is P1 , the number of electrode fingers of the narrow pitch electrode finger 
section thereof is N1 , an electrode finger pitch of the narrow pitch electrode finger 
section of the IDT connected to the first and second balanced terminals is P2, and the 
number of electrode fingers of the narrow pitch electrode finger section thereof is N2, 
the following relationships: 

P1^P2; and 

NKN2 
are satisfied. 

Claim 29 (previously presented): The balanced-type surface acoustic wave filter 
according to Claim 28, wherein P1<P2 is satisfied. 

Claim 30 (currently amended): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second uffbalanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; and 
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first to third IDTs arranged in a surface acoustic wave propagating direction on 
the piezoelectric substrate; wherein 

the second IDT is connected to the unbalanced terminal and the first and third 
IDTs are respectively connected to the first and second balanced terminals; 

in an area where the first to third IDTs are adjacent one another, the respective 
IDTs have narrow pitch electrode finger sections and an electrode finger pitch of the 
narrow pitch electrode finger section is less than an electrode finger pitch of a main 
portion of tho p i tch o l octrodo f i ngor sect i on of the respective ID T orov i dod w i th narrow 
p i tch o l octrodo f i ngors ; 

a phase of the first IDT is reversed by about 180 degrees with respect to a phase 
of the third IDT; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
second IDT connected to the unbalanced terminal is P1, the number of electrode fingers 
of the narrow pitch electrode finger section thereof is N1 , an electrode finger pitch of the 
narrow pitch electrode finger section of the first and third IDTs connected to the first and 
second balanced terminals is P2, and the number of electrode fingers of the narrow 
pitch electrode finger section thereof is N2, the following relationships: 

P1^P2; and 

NKN2 
are satisfied. 

Claim 31 (previously presented): The balanced-type surface acoustic wave filter 
according to Claim 30, wherein P1<P2 is satisfied. 

Claim 32 (previously presented): A balanced-type surface acoustic wave filter 
connected to an unbalanced terminal and first and second balanced terminals and 
provided with a balance-unbalance conversion function, comprising: 

a piezoelectric substrate; and 



Application No. 10/595,383 
June 10, 2008 

Reply to the Office Action dated April 17, 2008 
Page 13 of 14 

first to third IDTs arranged in a surface acoustic wave propagating direction on 
the piezoelectric substrate; wherein 

the first and third IDTs located on both sides in a surface acoustic wave 
propagating direction are connected to the unbalanced terminal; 

the second IDT includes first and second IDT sections divided in the surface 
acoustic wave propagating direction, the first and second IDT sections are respectively 
electrically connected to the first and second balanced signal terminals, and the first to 
third IDTs are arranged such that a phase of a signal emanating from the unbalanced 
terminal to the first balanced signal terminal reversed by about 180 degrees with 
respect to a phase of a signal emanating from the unbalanced terminal to the second 
balanced signal terminal; 

in an area where the first to third IDTs are adjacent one another in the surface 
acoustic wave propagating direction with a gap interposed therebetween, the respective 
IDTs have narrow pitch electrode finger sections at areas near the gap; and 

when an electrode finger pitch of the narrow pitch electrode finger section of the 
first and third IDTs connected to the unbalanced signal terminal is P1 , the number of 
electrode fingers of the narrow pitch electrode finger section thereof is N1 , an electrode 
finger pitch of the narrow pitch electrode finger section of the second IDT whose first 
and second IDT sections are respectively connected to the first and second balanced 
signal terminal is P2, and the number of electrode fingers of the narrow pitch electrode 
finger section thereof is N2, the following relationships: 

P1^P2; and 

NKN2 
are satisfied. 

Claim 33 (previously presented): The balanced-type surface acoustic wave filter 
according to Claim 32, wherein P1<P2 is satisfied. 



